Dissociation between adenosine receptors and adenylate cyclase in the smooth muscle of guinea pig myometrium.
We have previously demonstrated that adenosine causes contraction of guinea-pig myometrium in a fashion consistent with the presence of a purinergic receptor of the A1 subtype. Incubation of guinea-pig uterine smooth muscle membranes with the stable adenosine analogue [3H]cyclohexyladenosine [( 3H]CHA) resulted in rapid, reversible association of radioligand to saturable sites. The affinity (KD) of the receptor for [3H]CHA determined from kinetic experiments (3.14 nM) is in good agreement with that determined in saturation experiments (KD = 4.5 nM). Scatchard analysis of specific [3H]CHA binding (Bmax = 79 fmol/mg protein) is consistent with a single class of binding sites for [3H]CHA. Computer analysis of competition of [3H]CHA binding by the stereoisomers of phenylisopropyl adenosine, R-PIA (KI = 5.3 nM) and S-PIA (KI = 69 nM), as well as the 5'-substituted analogue, ethylcarboxamide adenosine (NECA; KI = 4.2 nM) suggest that [3H]CHA binding occurs to a single class of receptors of the AI subtype. Contractile studies employing these agents reveal that the relative order of potency, based on ED50 values, correlates well with the relative order of competition of agonist binding, based on equilibrium binding constants. Direct assay of myometrial adenylate cyclase failed to show that adenosine receptors in this smooth muscle are coupled to adenylate cyclase. We conclude here that a smooth muscle adenosine receptor is not coupled to adenylate cyclase, yet subserves muscle contraction. These data are important in light of recent attempts to classify adenosine receptors as dual regulators of adenylate cyclase.